Retrograde amnesia after electrical stimulation of the substantia nigra: mediation by the dopaminergic nigroneostriatal bundle.
Stimulation of the zona compacta of the substantia nigra (SNC) has been reported to impair the long-term retention of a passive avoidance step-down task. In the present experiments it was observed that previous ipsilateral lesions of the dopaminergic nigro-neostriatal bundle (NSB) with 6-hydroxydopamine blocked the stimulation-induced memory deficit. Unilateral or bilateral lesions of the dopaminergic NSB did not by themselves disrupt acquisition or retention of the passive avoidance task. In addition, the memory deficit observed after electrical stimulation of the caudate-putamen was not reduced by ipsilateral NSB lesions. These results indicate that the retention deficit produced by stimulation of the SNC was mediated by the dopaminergic NSB. However, in view of the fact that lesions of this projection did not affect acquisition or retention of the step-down task, it is suggested that this system is not critically involved in learning and memory. Rather, it is hypothesized that stimulation of the SNC results in an excess release of dopamine in the caudateputamen which interferes with neurochemical and neurophysiological events in this structure which are important substrates for long-term memory.